In this paper, a rhodium-catalyzed regioselective reaction of 2,4-diarylquinazolines with allylic acetate is described, leading to allylated quinazoline derivatives with high efficiency and good tolerance of functional groups. By switching to 2-arylquinazolin-4-ones, tandem C-H activation and aza-Michael addition are involved, leading to 1,6-dimethyl-5H-isoquinolino[1,2-b]quinazolin-8(6H)-one derivatives with high efficiency.
D r a f t DD r a f t
Introduction
As we know, the allylated N-containing compounds are widely distributed in the genera Aspergillus and Penicillium of ascomycota. 1 This building blocks are known as pivotal scaffold found in a number of natural products and synthetic bioactive molecules ( Figure 1 ). 2 Due to the versatility of olefinic transformations, many useful methods for introduction such a prevalence group to a natural skeleton have been developed. 3, 4 Among them, transition-metal-catalyzed C-H bond functionalization has become the most straightforward protocol to allylated molecules, due to its remarkable potential for step economy. 5 Moreover, rhodium catalyst has emerged as a popular and efficient direct has become the intensive research focus of organic chemist. In the past decade, a variety of synthetic methods [13] [14] [15] were developed to construct diverse functionalized quinazolines.
Our group reported direct arylation via C-H bond activation, specifically leading to 2-aryl functionalized product with the assistance of quinazoline core. 16 Results of density functional theory (DFT) calculations indicated that the quinazoline core is an efficient directing group in transitional metal-catalyzed C-H functionalization. Its directing property is distinctive from that of pyridine and quinolines, and regioselectivity is observed in mono-arylation on 2-aryl ring of 2,4-diarylquinazolines (Scheme 1a). D r a f t selective β-H elimination 20, 21 and some effective reactions under Rh, 22 Ru, 23 and other metal catalysis 24 have been published in terms of selective β-OAc elimination, methods for allylation of quinolones by regioselective β-elimination have not been reported yet. what mentioned above, we envisioned that rhodium-catalyzed olefination via C-H bond activation could provide the desired allylated 2-aryl product, when 2-arylquinazolin and allyl acetate were used as substrates (scheme 1e).
Experimental

General information
Unless otherwise stated, all commercial reagents were used as received. 
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Results and discussions
To verify the possibility of this projected transformation, we firstly optimize the reaction condition. The reaction of 2-o-tolyl-4-p-tolylquinazoline 1a with allyl acetate 2a was selected as the model reaction. In order to abstract chloride from Rh, AgSbF 6 and Cu(OAc) 2 were selected as additives. To our delight, the preliminary experiment showed that the transformation seemed reliable under rhodium catalysis. and Cu(OCOCF 3 ) 2 also promoted this reaction with respectively less yields 78% and 60% (Table 1 , entries 7-8), whereas CuCl 2 and CuBr 2 were totally ineffective (Table 1, entries 9-10). Thus, Cu(OAc) 2 was the best choice. Elevating temperature was favorable for the reaction, giving the desired product 3a in 87% (Table 1 , entry 11).
Reducing the amount of rhodium-catalyst or AgSbF 6 led to lower yield (Table 1, entries 12-13). Control experiments revealed that the use of AgSbF 6 seems necessary because no desired product 3a was observed in the absence of this additive (Table 1,   entry 14) . Similarly, the reactions without p-NO 2 -C 6 H 4 COOH did not give the desired product 3a, probably attributing to the additive facilitating β-acetate elimination step (Table 1 , entry 15). Different amounts of allyl acetate 2a were studied (Table 1, entries [16] [17] . It was noteworthy that similar yield was observed when 1a was treated with 1.5 equivalent of allyl acetate 2a, resulting in the desired product 3a in 86% yield ( 
expected, a variety of allylated productes were constructed with high efficiency. The effect of substitued on the 4-phenyl ring was first studied, and the position of methyl group on 4-phenyl ring was found have great impact on the yield. For example, with the methyl in the para position, the reaction provided the desired product 3a in 86% yield. A lower yield of 80% was delivered (Table 2 , 3b) when the substrate with meta-methyl on 4-phenyl group was used, whereas the substrate with ortho-methyl was less favourable for the reaction, regioseletively providing the desired product only in 76% yield (Table 2 , 3c). It should be noted that higher yield of 90% of the corresponding products with excellent regioselectivity was obtained, in case of 4-phenyl ring without any substituent (Table 2 , 3d). Other functional groups such as methoxyl group, fluoro on 4-phenyl ring were compatible, leading to the corresponding products in 82% and 76% yields (Table 2, 3e-3f). The substrate with 4-naphthalene substituted was also tolerant with 87% yield (Table 2 , 3g).
The substituent effect on 2-phenyl of quinazoline were then studied. It is noteworthy that quinazolines with ortho-Cl-substituted on 2-phenyl ring worked smoothly and furnished the corresponding products in about 80% yield (Table 2 , 3h-3i). During the subsequent attempts, substituents attached on quinazoline core have no significant impact on the reactions. For instance, the reaction of 1j -1l with 2a gave rise to the desired corresponding products 3j-3l in 83-88% yield (Table 2 , 3j-3l). Interestingly, regioselective allylated product was observed at the less sterically hindered site when the 2-position phenyl ring of the quinazoline possessed a methyl group at its meta position D r a f t (Table 2 , 3m). In the case of the para-substituted substrates, 1n and 1o only gave bisallylated product 3n and 3o in excellent corresponding yield with 84% and 86% in the presence of allyl acetate 2a with 3 equiv (Table 2 , 3n-3o). Next, to further illustrate the generality of this olefinic allylation reaction, several allyl resources were detected under the optimal reaction condition ( Table 3) . With respect to substituted allyl acetates examined, synthetically useful chemical yields and high stereoselectivity along with excellent γ-selectivity were obtained. For example when but-2-enyl acetate 2b and but-3-en-2-yl acetate 2c were subjected to the optimized reaction condition with 1a, the transformation proceed smoothly to afford the desired product 3p and 3q in 80% and 79% yields, respectively (Table 2 , 3p and 3q). Other activated olefins such as allyl methyl carbonate 2d, allyl 2,2,2-trifluoroacetate 2e, allyl trifluoromethanesulfonate 2f, allyl benzoate 2g were screened as well. To our surprise, only 2d was the only suitable candidate, affording 3a in 69% yield. Others were not suitable for the reaction, and no corresponding product was observed. 
